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(54) MIXTURE PRODUCTION METHOD 

(57) The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process and increasing oven's productivity. 

To intensify the glassmaking process the method of mixture production includes mixing the glass 
forming components, and in doing so, into the mixture is introduced powdered metal, selected from the 
group: aluminum, zinc, tin. The introduction of powdered metal significantly increases the mixture 
thermal and electrical conductivity and enables accelerate the glassmaking process at the expense of 
more prompt heating of the deep-lying mixture layers. The glassmaking time is reduced by a factor 
of 8-10. 

The invention relates to construction materials industry and coutd be used at glass producing 
factories to intensify glassmaking process. 

The goal of the invention - intensification of the glassmaking. 

While mixing the glass forming components, into the mixture are introduced powdered metallic 
aluminum, zinc or metal which is inert to the glass-mass, for example tin. As this takes place, if the 
mixture's thermal conductivity factor was X i, then after metallic powder introduction the factor 
will be ta. 

The intensity of the mixture melting and the oven's productivity at founding depends on the heating 
rate of the deep-lying mixture layers and heat quantity received by the mixture. The heat quantity is 
approximately determined by the formula : A,SAt 

Q- , 
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where Q - heat quantity received by the mixture; 

S - cross- sect ion area; 

At - temperature difference; 

5 - thickness of the layer; 

X - thermal conductivity factor. 
If X i - mixture thermal conductivity without powder, and kz is mixture thermal conductivity with 
the powder, then it is possible to determine of how less will be the heat quantity received by the mixture 
with the powder Q2 X2, 

K = — = — , 
Qi h 

or if Q= 100%, then K= . 100%. 

The efficiency will be even higher by using electric heating or electrical-founding. At introduction 
metallic powder into the mixture, the mixture's electrical conductivity increases and the current will 
flow through glass-mass as well as through the mixture itself. As this takes place, the heat release will 
occur directly in the mixture, where heat quantity will be determined by the relation: 

Q = 0.24 I 2 R t , 

where Q - quantity of thermal energy, cal/c ; 
1 - current, A ; 

R - conductor resistance, Om ; 
t - time of current flow, c . 

E x a m p 1 e 1 . At composing the mixture, one of the components, which previously was introduced 
as oxide (AI2O.1) is now introduced as metallic powder, and aluminum quantity is set up 2 mass.%. 
At the same time, if the mixture without powder has X\ = 0.3 Wt/m-C, then the mixture with the 
powder has Xi « 4.5 Wt/m-C. If Q « 100 %, then 

X2 4.5 

K = 100 5= • 100% * 1500%, 

X\ 0.3 

thus, the mixture will receive additional quantity of heat, which is 1500 %. That is to say, the mixture 
will additional receive 1 5 times more heat. The mixture electrical conductivity is insignificant to 
obtain additional effect at the expense of electrical heating. 

E x a m p 1 e 2. The mixture is pressed under the press pressure of 45 MPa, As a bond is used 
6 % of water Into the mixture are introduced 1 mass.% of metallic tin before the pressure was applied. 
The founding is carried out in an oven with metal bottom (as to say, on the melt of liquid tin), in order to 
allow the tin depart from the glass-mass at the mixture melting. 
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At the same time, if the mixture without powder has * 0.3 Wt/m«C, then the mixture with the powder 
has \i « 0.95 Wt/m-C. If Q * 100 %, then 

5L2 0.95 
K= 100 5 * 100% *310%, 

k\ 0.3 

thus, the mixture will receive additional quantity of heat, which is 3 10 %. That is to say, the mixture 
will additional receive 3 times more heat. The mixture electrical conductivity, in this case, is small and 
at electrical founding the additional heat deposition, at the expense of current flow through the mixture, 
will not occur. 

E x a m p 1 c 3. The mixture is pressed under the press pressure of 50 MPa. As a bond is used 
7 % of water. Into the mixture are introduced 10 mass.% of metallic tin before the pressure was 
applied. If the mixture without powder has K\ » 0.3 Wt/m-C, then the mixture with the powder has 
Xz = 6.8 Wt/m-C. If Q * 1 00 %, then 

X2 6.8 

K = 1 00 5 * ■ 100% * 2260% , 

h 0.3 

thus, the mixture will receive additional quantity of heat, which is 2260 %. That is to say, the mixture 
will additional receive 22 times more heat. 

At using electrical heating or electrical founding an additional heat will be deposited, at the expense 
of current flow through the mixture. 

Exam p 1 e4. At composing the mixture, a powdered metallic zinc is introduced. The quantity of 
the introduced zinc is 1 50 mass.%. At the same time, if the mixture without powder has 
X\ » 0.3 Wt/m-C, then the mixture with the powder has Xi * 16 Wt/m-C. If Q * 100%, then 

}a 16 

K = -100 5* 100% * 5300%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 5300 %. That is to say, the mixture 
will additional receive 53 times more heat. 

Application of this invention will allow significantly intensify the process of glass-founding and 
increase the productivity of the oven, by taken into account that increase the mixture heat conductivity 
by 100 % increases the productivity approximately by 20-30 %. 

Besides, introduction aluminum or zinc in form of metal, allows to introduce more of these 
components than in form of high-melting oxides and significantly increases the glass chemical 
resistance. 

Formula of Invention 

Method of preparation of glass mixture by mixing glass- producing components is differentiated by 
the fact, that with the goal to intensify the glass-founding process, a powdered metal, chosen from the 
group - aluminum, zinc and tin, is introduced. 
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(5<) CnOCOB ITPHrOTOBJJEHHfl HIHX- 
TBI 

(57) Hso6peTeHHe othochtcs k npoMhiimtcH- 

HOCTH CTpOHTenfaHWX MHTepHajIOB H MOXCT 

6hrrk Hcnojn>30BaHo Ha creKawbHHx 3aEOAax 
XKfl HHTencH^HKaAHH npoueccoB creicnoBape- 



HM R nOBMIDCHHS npOH 3B O/tHTejl b HOCTH nciH. 

C uejihw HHreHCK(|)HKaimH CTemioBapeHHn 
cnoco6 npHToroB/iCRHJi niRXTbi BmiioMacT nepe- 
McniHBaHHe CTeiuicxrfpasyionuix kom nou e htob , 
npHneM b mHXTy bboast nopomroo6pa3HHft 
Mera^i, BhrfpaHHHH hs rpynnw: ajnoMHraft, 
Ohhk, (wobo. BBe^eHHe Merajwjroecxoro no- 
ponnca 3namrrem>Ho nosuinaer TewionpoBoa- 

HOCTb H 3JieKTponp0B0ffH0CTb HIHXTH, a 3TO 

no3B<waeT ycKopirrb npouece cremiOBapeHH* aa 
ewer 6orce 6biCTporo nporpeBa iviy6HHH*ix 
cioeB nmxThi, upon* Bapra coicpamaeTca b 
8-10 pa3. 
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M306pCTCHIie OTHOCHTCfl K npOMNUWCHHO- 
CTH CrpOHTCJlbHUX MHTCpHH/lOB H MO^eT ShlTb 

Hcno/ib30BaHO Ha ^^exaabHux 3aB0Aax win 

MHTCHCHCjjHKaUHH IipOHeCCOB CTCXJIOBapeHHa. 

Ucib H306peTCHK3- HHTCHCHC{)HKaUHa CTCK- 
-lOBapCHHfl. 

B uiHXTy npH CMeuiHBaHHH bboast MfcTaji- 
;ih*?ccxhh noponioK a;noMiiHHa, UHHxa hjih 
MCTaana, HHepTHoro no oTHomeHHio x ctcxjio- 
muccc, HanpHMep cuiOBa. Ilpn 3tom, earn 

KOOiJxjjHUHeHT ICanOnpOBOilHCCTH UIHXTbl AO 

aae^CHMa nopomxa Svui A,, to nccue BBeaeHi a 
noponnca K03(}xJ)HUHejrr 6yaeT A 7 . 

ripH Bapxe HHT2HCH3H0CTb paCILflBBJI CHHH 
UIHXTbl H npOH330flHTeJIbHOCTb IXCMH 32BHCST 

or cxopccTH nporpesa TJiy6mmux aioea idhxtm 
h xaiHHecTaa Teiuia, nojiy^aeMOro nraxrofi. 
Kojihmcctbo Tenjia • onpeaeyiaerca dph6jih3h- 
Tem>Ho (JxDp.My^oH 

* a 

rac Q - KOJiH^ecTBo Teiuia, noJiyqeHHoro 

IDHXTOH 

5 - imoiqaflb ceneHna; 

At- paanccTb TtMnepaTyp ; 

6 - ToniuHHa cios; 

A - X03(JxJ)HUHeHT TennonpoBcwiocTH. 
Earn A, - KostJx^HUHeHT TeunonpoBOOTocTH 
nraxTH 6e3 nopomxa, a A 2 - K03(}x})HmieHT 
TeiuionpoBozcHocra nmxTbi c nopomxoM, to 
moxho onpeAejiHTb Bacxa/ibxo Meatine 6yAer 
KaaHMecTBO Teima, k nojiyneHHce iuhxtoh c 
nopomxoM 

HTO4 ecmt Q - 100% , TO X =» • 1005'. . 

TTpa HcnojiB30BanHH anexrponoAorpeBa sum 
ajierrposapKH naneaHHH 3<Jxj>em 6yaer enje 
6onee 3RanHTcnbJibiM. ITpn BseAeHHH b nrarry 
Mera^rmMccxoFo noponnca noBumacvca 3inexT- 

ponpOBQAHOCTl» IttHXTbl, npH 3T0M tox noftACT 

hc TQjTbxo Kepc3 crexjioMaccy, ho h Henocpefl- 
ctbchho Hcpe3 aiHXTy. II pn 3tom suaejiCHHe 
Tcana 6yAer nponcxoAHTb HenocpeffCTBeimo a 
uiHXTe, mc xcjTMMecTBO BbiflCLnmeMoro Tenjia 
6yrcT onpcaanaTbca oniomeHBSM: 

Q - 0,241^. 
r^c Q - xojimecTBo tciuioboh 3HCpnni t xan/c 
I - CHjia Toxa, A 

R - COnpOTHBJZCHHC npOB0AHMX3, Om, 

t - BpeMa nporexaHHa Toxa, c. 

II p H M C P 1. Ilpn COCTaBJieHHH GIHXTbJ 
OflHU H3 KOMIIOHCHTOB, KOTOpblH paHhlne 
BBOAHJICa B BHAC OKCHfla (AI 2 0 3 ), BB04HM B 

aw^e MCTajuiHqecxoro nopomxa, kojihmcctbo 
a^ioMHHHa cocraanaeT 2 Mac.%. Flpn otom, 



coin aiHXTa 6e3 nopomxa KMcna A,* 
0,3Bt/m" C t . to mHXTa c nopomxoM hmcct A 2 ~ 
4,5Bt/m"C. Eoih Q«100%, to 



• 100% 



4,5 
0,3 



x 100% * 1500% 



T.e. flonouiHHTenbHoe kojimmcctbo Terua, nan- 
yMaeMoe iuhxtoh, 6yaeT cocraBjiaTb 1500%. 
VLih iuhxtoh AonojiHHTe-ibHo 6yacT nojiyneno 
a 15 pa3 6om»me Teruia. 3jicxTponpoBOAHocn> 
nraxTH HC3Ha*iHTCjn>Haa A^a nanyqeaRa Aoncw- 
HHTe^bHoro 34xbcxTa sa cner ajieKTponaaorpc- 
Ba. 

II p h m e p 2. IIInxTy npeccyiOT npH 
. jjaxuiCHHH npccca 45 Mlla. B xanecrae cbs3kh 
npHMCHsoor 6% BOAbi. B nraxTy flo npeccoBa- 
hhs bbcwhm 1 Mac.% Meia^jiH^ecxoro anoBa. 
Bapxy BCflyr b nmn c MeTaAnmecicMM iioaom 
(T.e* Ha pacanaBe xhaxoio ano&a), «rro6bi npH 
pacxuiaBjxeHHH iuhxtm ojiobo hmcjio bo3mox- 

HCCTb yHTH H? CTCXJIOMaCCbl. IIpH 3TOM, eCJIH 

anuria 6c3 noponnca HMeer A,» 0,3Bt/m" C, 
to nnuna c nopomxoM A 2 - 0,958^1^" C. Earn 
Q«100%, to 



2 



100% 



0,95 
073" 



•100% a 310% 



T.e. AonojiHHToibHoc KQjmqecTBo Tenjia 6yAer 
cocTaBMTs 310%. Hjih AonojiHHTem»Ho 6yaer 
ncuryMeno iuhxtoh b 3 pa3a 6om>me Teana. 
3^eicrponpoBQAHOCTb nmxTbi z 3tom cnyvae 
Mara h npH anerTpoEapxe AonommTejibHoro 
BomejteHiu Tenjia aa chct nponyacaHna Toxa 
wpea mnxry hc 6yAer. 

II p h m e p 3. IIlHXTy npeccyiOT npn 
iUBJieHHH npccca 50 Mlla. B xauccTBe cb33kh 
npHMCHJDor 7% boot*. B niHXTy ao npeccosa- 
hm bboahm 10 wac.% noponnca MeTawnwe- 
cxoro ojiOBai Ilpn 3tom, com ranxra 6ea 
nopomxa HMecr A,* O^Bt/m'C, to mHXTa c 

nopomxoM A,- 6,8Bt/ m" C. Eoih Q»100%, to 
X 



. 2 

K » r— 

l X 

1 



100% » M ^lOOX « 2260% 



T.e. AonortHHToibHoe xojiHMecrBo reruia 6yACT 
cocraiwaTfc 2?60%. Hjih iuhxtoA 6yAeT 
ncvryncHo AonariHHTenMO b 22 pa 3a 6ouTbn"? 
Tciuia. 

Ilpn Hcnaib30BaHHH auiexTponoflorpeBa hjih 
ancxTposapKH 6yAer AonomurrejibHoe Bbi^ejie- 
hhc Temia 3a cmct nporexaHna Toxa wepea 
mHXTy. 

H p h m e p 4. ITpn cocraB^cHiiK oiuxtm 
bboahm b ee cocraB nopomox MeraJUiH^ecxoro 
u,hhk3. KojiHMecTBo BBefleHHoro UHHxa cocraB- 
^aeT 150 Mac.%. flpn 3tom, ccjih uiHXTa ao 



naeaeiiMJi noponnca A,*» 0,3Bt/m - C\ to noaic 
BBeaeiiHa nopomica 16Bt/m* C. Eoim 

Q~100%, to 

* . 100% * I!L •100% « 5300X , 

T.e. Aono/THHTejibHoc xawcecTBO Teiuia, noji- 
yMacMoe uihxtoJ*, 6yAer cocraansrfb 5300%. 
Hjih aiKxrod ^onarraHroiiHO 6yj*er nojiyneHo 
b 53 p&a 6offi»nze 
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HaiCUIb30BaHHC H306peTCHHJ TI03BOJ1HT ana- 

wreju » H o HHTCHOKjmimpoBaTb npoijecc cremio- 
Bapemfsr * noBHCirrb npoH3Bo;zHT&ibHocTb ncm 
npH ywe, hto yBejiHMCHMe TcrwonpuBoaHocrH 
nmxTic Ha 100% nacr noBhimcHRc npow:.. J cwj!- 
TcnbHocnt npHMepno Ha 20-30%. 

Kpowe roro, BBenerae a-noMmnw hot 
UHHica b McrajunraccitoM Biwe .no3BOMer 
bbccth fortune 3thx komtjohchtob , new b waxc 
TyronmHx oramoB, h ammczjam nan*- 
cm xHMHHeacyio croftitocn, creiuia. 



OOPMYJIA H30BPETEHHH 



ClIOCOO npHXOTOBJICRKfl CTCKOOKHOft mHxra 

nyTCM nepeMenniBaHiM CTewoo6pa3yranHx 

KOWnOHCHTOB, OmJUiK4UOU^uHC5l TOC, TO), C 



nmxry vmxvn noponncoo6pa3HHft Mciajui, 
wrfpaHHHft H3 lpynxnc ajnoMHHHd, uhhk h 



3aKa3l5n ™ ~ noflnwcHoe 
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